In the first paper of this series, the effect of experimental errors in the Fourier coefficients, upon the derived atomic co-ordinates was investigated. The assumption was made that the probable errors were independent of the magnitudes of their parent Bragg reflexions.
1. In the first paper of this series (Booth 1947 
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for the electron density D(xyz) a t any point ( ) in a crystal latt determined by experiment are subject to a probable error Ae the probable error in the atomic co-ordinate is given by ._
ex ~ ey ~ ^Z '
where N is the atomic number of the particular atom. The treatm ent which led to the above result was intended to give only an upper limit to the probable errors ex, etc., and whilst this is adequate in overall assessments of the excellence of a set of atomic co-ordinates it is often desirable to know which atoms, in any particular structure, are the most subject to experimental error. In addition the treatm ent has been criticized for assuming th a t the experimental error, Ae, is independent of the intensity of the parent plane.
I t is the purpose of this paper to extend the treatm ent to the case in which errors are assumed to be proportional to the | F | values of the parent reflexions, and also to investigate the manner in which the error' varies with the position of an atom in the unit cell.
2. It was shown, in the treatm ent leading to (1*1), th at an exact expression for ex is 1 / \j ( g X S W W -a ) } , ,2-.) where A Fi s the experimental error in the value of F(hkl) 
Where, for the distribution (2*2),
and the unit cell is assumed to contain N independent atoms. Substitution from (2*6) in (2*4) yields P e (2-8)
NmVa
the suffix ra indicating th at the error attached to the rath atom is being considered. In view of the rapid convergence of the function fr, defined by (2-7), the error involved in taking the limits (HKL) of (2*8) as infinite will be small, and the experi mental errors will be nearly independent of the wave-length of the X-rays used to obtain the experimental data. Thus, using (2-7)
An approximate value for the sum of the series can be found in the form of an integral, denoting the expression within the braces { } by
(2-10) from which it is seen th a t S (2*10) consists of four parts:
The accuracy of atomic co-ordinates in X -ray crystallography 307 For the purpose of calculation it is more convenient to consider, not the com ponents of error, ex, ey and ez, but the total error em, defined by: is adequate. Thus, for a benzene ring configuration, the expression in braces {} of (5*2) has the value (15/F) against the exact value, given by (4*5), (14-65/F).
6. For completeness, the modifications of (4-4) for two-and one-dimensional summations have been derived, and it is found th a t all the results can be summarized in the formula Pe where n = number of dimensions in summation, v = generalized 'volume' of repeat unit, = volume for 3-dimensional summations, = area for 2-dimensional summations, = length for 1-dimensional summation.
In a like manner (5-1) and (5*2) can be extended, but, since in projection approach to coincidence is possible, their use is limited and care must be exercised to ensure their validity.
(5-1) becomes
and (5-2)
7 .
An attem pt has been made to obtain a value for the most probable proportional error, Pe in the case of oxalic acid. A comparison of the experimental F(hkl) values for this substance, obtained independently by Robertson & Woodward (1936) and by Brill, Hermann & Peters (1942) , gave a value:
but the fit of the data to a normal error curve was much less satisfactory than th at obtained for the absolute error which gave (Booth 19476) Ae = O'82.
The errors in co-ordinates, predicted by the absolute and proportional error formulae respectively are, for oxalic acid e = 0-010A, e = 0*017A.
So th at it is seen th a t the present treatm ent suggests errors approximately twice as large as the more naive methods of part I. At the same time it must be remem bered th at the method of summation, via an infinite integral, includes all terms possibly included in the Fourier summation for electron density, i.e. makes the limits H, K, L , in (1*1) infinite. The same assumption in the simple treatm ent with absolute errors would result in an infinite error in the atomic co-ordinate. The correct solution undoubtedly lies somewhere between the two alternatives.
The method of the present paper is easily extended to any law of variation of error with Bragg angle of reflexion and should such a law be found, which was in good accord with observation, it might prove worthwhile to attem pt the integrations -although the probability of a result in closed form is small and approximate methods would have to be used.
